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ABSTRACT 
Satellite Reconnaissance: From CORONA to Commercial 

This presentation provides an overview of the history of US satellite-based 
reconnaissance as has been publicly revealed (through Declassification by the NRO) by 
the US Government to date. From there, it transitions to the evolutionary and 
revolutionary role that commercial satellite imagery is now playing on the international 
stage in providing a heretofore-unimaginable basis for greater global transparency and 
the way it has helped, and will continue to help, to detect and monitor undeclared 
unconventional weapons related facilities and activities. In addition, new geospatial 
tools, which draw heavily upon commercial satellite imagery as well as augmenting it, 
have also become available over the Internet. Among those Geospatial tools, "Digital 
Virtual Globes" (i .e., Google Earth, Virtual Earth, etc.) not only provide a much 
improved mapping capability over previously used simple plan-view line drawings used 
by various international inspection organizations such as the International Atomic Energy 
Agency (lAEA), but they offer much improved visualization of known and inspected 
sites for: 

1) Site familiarization and inspector training 
2) Pre-inspection planning 
3) Onsite orientation and navigation 
4) Post-inspection reporting 
5) Site monitoring over time for changes 
6) Verification of states' site declarations and for input to State Evaluation reports 
7) A common basis for discussions with member states 

Such digital globes also promote global transparency by providing a new, 
essentially free, means to conduct broad area baseline search via tip-off through open 
source leads; identified on internet Blogs and Wiki layers with input from a "free" cadre 
of global browsers and/or by knowledgeable local citizens that can include ground photos 
and maps; or by other initiatives based on existing country program knowledge. The 
digital globes also provide highly accurate terrain mapping for better overall geospatial 
context and allow detailed 3-D perspectives of all sites or areas of interest. 3-D modeling 
software (i.e., Google' s SketchUp6) when used in conjunction with these digital globes 
can significantly enhance individual building characterization and visualization 
(including interiors). These new geospatial tools also now make it possible for anyone to 
conduct his or her own satellite-based reconnaissance for any application from the 
comfort of home, at a WI-FI enabled coffee shop, or even on the beach at a tropical 
island resort ... and a lot of it can be done with just a smart phone. 
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System 

KH-l, 
KH-2, 
KH-3, 
KH-4 

KH-4A KH-4B KH-5 

Camera Type Panoramic Panoramic Panoramic Frame 

Film Width 70 mm 70 mm 70 mm 5 in 

Focal Leneth (in.) 24 24 24 3 

Best Ground 
Resolution 
(approx.) 

Nominal Orbit 
Altitude (Ian) 

25 ft. 9 ft. 

165-460 185 

1:275,000 

6 ft. 460 ft. 

150 322 

KH-6 

Panoramic 

5in 

66 

6 ft. 

172 

Nominal PhotD 
Scale onFdm 

to 1305,000 1:247,500 1:4,250,000 1:100,000 
1:760,000 

Nominal Ground 15 x 210 

CoveraKelImage to 42 x 17x232 14x188 483x483 12x64 
Frame (Ian) 580 

Of the 144 total Corona missions, 102 were successful. Of the 11 Argon 
missions, 6 were successful. Of the 3 Lanyard missions, 1 was successful. 
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Highlights of thc KH-8 SlII·\,cillancc S~ stcm 
""Eyc of the Eaglc" 

Gambit 3, with its efficient target acquisition and high 
image resolution, enhanced surveillance capabilities 

from Ju 1966 - I 1984. 
PROGRAM fACTS 
Missions; 54 (50 succe>ses) 
Average M,ss;on t,le. 31 days 
Imaging Days: 5 126 days 
Allitude; 65 90 nauhcal miles 
~II Control; mechanical rolllo,nt 
Payfoad Welgll t 4 130 Ibs 
Image ~elrleval Film Return Capsule 

OF'TICSlIMAGING 
Aperture; 43 5 inches 
Focal Length : 175,nches 
Camero Developer Eastman Kodak 
Lens' (.409 
Image ~esolullon, beMer than 2 teet 
Film Lenglh: up to 12 241 II 
Film Width . 5 Inches ond 9 Inches 
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Evolution of Commercial Satellite Imaging Industry 
1960 
1972 

1984 

1986 
1988 

1995 
1992 

1994 

1999 
1999 
2000 
2001 

2002 
2003 
2004 
2007 

2008 

2009 

2013 

~GeoEye 

• USG launch of 1st spy satellite 

• USG landsat satellite 

• USG landsat satellite 

• French SPOT satellite 

• Russian satellite 

• Indian satellite 

• Con~ss passes Landsat Act 

• Presidential EJOtcutf"" Order 

• USG landsat 7 

• US commerclallKONOS 

• Israeli EROS satellite 

• US commercial QulckBlrd 

• CIA Memo to use commercial Imagery 

• Presidential Policy on Commercial Remote SenSing 

• US commercial Orbvlew-3 

• US commercial WorldView-l 

• GeoEye-l 

• DNI/SECDEF Ima(1l!ry Way Ahead 

• GeoEye-2 

ul., 

." ,,, 

Li" 
.82m 
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"So as part of our architecture, it's not just building that system, but it's also 
continuing and in fact increasing our strong reliance on commercial providers of 
imagery - .... But we're basically committed to a 
foundational imagery architecture that is balanced, that incorporates both 
government systems and commercial systems, and we think it will serve this 
country well for many years ... " (Director of National Intelligence , Dennis Blair, 
Oct. 21, 2009, GEOINT Conference) 

"We work hand in hand with the NGA and we're a great fan of putting 
into the system. Our national systems are oversubscribed 

everyday, and some of our military and intelligence community's needs don't 
demand the kind of precision that we can put on an image .... Our goal is to 
fully integrate with our systems so that we can quickly 
disseminate imagery whenever it's needed." (Director of the NRO, Bruce Carlson, 
as quoted in the Space News Q&A Profile, Oct. 19, 2009) 

Courtesy GeoEye 

:\(; . \ L~ 1>:\1 Puhlic Comments on Comnu. ... cial Imagl'r~ 

October 1 2008 

"We are the single strongest supporter of the commercial remote sensing 
industry. It is absolutely integral to our success and is a fundamental 
building block for what we do as an agency"" (NGA Director, VADM Murrett) 

Dec 21 20ml 

An integral part of NGA's mission is commercial satellite imagery, which 
allows the US to share images with our allies around the globe because the 
images are unclassified . There will continue to be tremendous demand for 
commercial imagery in the future." (Ken Peterman . NGA program 
manager) 

OCT 17,2ClII 

"Well. I think we are committed - in fact there 's a national security 
presidential directive to that effect to sustain - from the standpoint of a 
healthy industrial base - to support commercial imagery. Commercial 
imagery - and I'm a big believer in it: I certainly was when I was director of 
NGA - has a very important complementary role to play And of course, It 
has great utility because it's a fact it's unclassified . So it·s invaluable in 
sharing in overseas coalition endeavors, which we do constantly and it's 
certainly huge in disaster recovery and those sorts of things, So we will 
continue to support commercial imagery (James Clapper. ONI) 

Courtesy: GeoEye 
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Satellite Imagery for All: 
A New Era of Global Transparency! 

"/\,/,;'d/ '\' '/!l\ IS dl\(} tI ,':!o(ltllllllllh'IlI/1J sfl,/' 11th';\ III dIll' (// 11/}illlll(}t!t'l'll 

ft.'()1I1(l/",!,!,l'lld\ 1I/'UlI' .. !./!lI//(' d/)llil\' /(11' dill' S/!//idl'lllill'(llh'l'l'lh'(/ ci{i~l'll (I,. 
OI·gdlll:(lIi(}fllll.\Cntlill~:(' dill' dl',\I"~'(1 ,'/luf ~)Il I.tlU/llt ill,ill I,o"".\' of !Jllt/lillg fIll' 

l'c'(/II,"I. ,lilt! l/h'lI h"/ll'; ,Ihi,' Iii /'lihil'/l I/It' !'l'SIl/1 Iii" ,lilll,'.\H·It'l1 \'l!'III, I/ g/U/'l' 

1/1,111' 1I111\'l,/,',I//\ ,I\'''I/"hi,' J /hll\ (/ / ' I·U/Ulllhl.'/II/l III /,I\'ul' Ii/ ,lllUIIIII,I/,i/I". 
1/',//1'/',//',11,\ (/11,/,/,'/11",",1,\ .I/ollifotillg flte plall('f Ita\ he(,11 ('/'Oll 't/\OUl'cetf . 

Stefan (;eens of Ogle Earth 

•. ( '1,d"ll II/I'" ,III ,'II''l1 "" I/Il' Ii ,/\ ,/I/'/lill/,IC\ \11// I,,' "IIFht! (1111 IIII/Il' /11//11·,· ··. 

Einar B,jorgo (I 'os \1), 

Applications Include: 
- Emergency Response 
- Disaster Management /Humanitarian Assistance 
- Risk Prevention 
- Peace-keeping 
- Environmental Monitoring & Rehabilitation 
- Post Conflict Reconstruction 
- Social and Economic/Resource Development 
- Treaty Verification and Monitoring 

Sou rces : http://www.ogleearth .com/2009/09/qum_nuclear_sit .html#comments 
http://www.unspecial.org/UNS621/UNS_621_T32html 

Satellite Sensors: 
Resolution and Availability 

Sentinal3 (300m) + 

Sentinal2 (10m+) • 7-
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+SpotS 

Eros 1A 

Ikonos 

• QuiCkbird 

2001 2002 2003 

Approved for Public Release 09-114 

2004 

Rapid Eye 1 - S -
• Radarsat 2 ' 

Cartosatl . .. 
Theos 

+ Formosat + Topsat • 
+ Terrasar-X 

Kompsat 2 • C,2smo ~kYMed.1tO 3 
Cartosat2 . . T 

Eros 1 B • Cartosa! 2A • 
World View 1 • GeoEye 1. 

2005 2006 2007 2008 2009 

Launch Year Legend 

Sentinal1 • 

+oMC Nigeriasat 2 
+ Seosat 

+ Astroterra 
. TanDEM-X 

. Kompsat- 5 
. osmo SkyMed 5 

. leilj!1es \ . eiades 2 
~ros lC . Kompsat 3 

+ Wortd View 2 +>eoEye 2 

2010 2011 2012 

• Commercial SAR System 

• Commercial EO System 
https"/twww1 nes mjVAboytlWlrkjnaYlMhUs/CooperativeAgreemeotsl()ocymeots/TOPS%2017%20Feb%20iodYstN%2Opax%20fioa!%20Bdefed%20Publjc pot 
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This was the Future - This Is the Future -
u. S. (J (J \' l (( II ') 11 , ',11, ' :' II t • Gt10[V' J, '!Illft I :,(1 Ii Ijlt f 

~GeoEye 

12 



r I (I " I ( I t I ~! .. ~_ ' ~ I f r, .. J , I ( H .. " f f. Ii f '( r 

l' (, I I ,\ I ( 1.:J l .. . J\ ... I I t, , .. I I • -I " -1 '" ~, f. I , ( ~ 1 

13 



14 



15 



e IAEA previ 

!.l "$beer !!l it; pIn 

r-.~ 

f '-'" ~_~ __ 

sly had for site visualization 
(circa mid-1990s) 

" 59-61. Car .. v~ns ,and Cable Housing 

I '. ;1 ~;' -" '-" " " t:;..i.~ " 2. POw~r Technology Labonuorjes 
.' Q . ~ ,.,:::'. -~ --.' . 4. POlymer .... bo,.tOfies • 

Typical 
plan-view 

line drawing 
used during 

IAEA 
site 

inspections 
in Iraq 

. , • 5. OC ~bor4llto~e$ 

, 
I 

/ 

I 

", 
I 

I 

; 

NOTE: U-2 and helicopter imagery 
were also used in Iraq, but that was an 
exception not currently applicable to 

IAEA Safeguards 

95-1003-a.jpg 
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.. More- from HNSA: MId more is ltm, Dr I.Ms i$ more. I Main I Uni ted s. t.~ 

Rem~ Nuc lear Weaoom From Gerrwn ~, Doc uments Indiute .. 

New Chinese Ballistic Mis~ile Submarine Spotted 

[UPDATE ; Anothilr GEl!. commltnter below, n./Tled '~i<. POSt9d .. MUer 10c<lllon (I::Oordiniltlls 
47.629343,9 .05(503), at'ld this OI1e seems to be the ~ (German site) so I'm 

updating the screenshot/l:ML.) 

A lot of sites h."e belln shanng thli news of the mor'JV_ bust II'! S ... ,tlen"nd whare po~ce 
usedGoogleEarth todIStoverthecrop.lls[sa,d~.[wa;aIITllespeculat,ve 

because Ihe Imaqary on th.t Pdft of thl1 wo,ld ...... 5 dil t (ld 1997. Sut, [ noted thi! ,m"g6ry hild 
changed in earty 2001 an<1 it .... as po~s,ble n~ .... e!'" Imagery .... as used pnor 10 then on,j tM police 

had ,rwesttga teO thl~ II1lt l~'" 2 y6oi1"S ~o . 

submarine . The new class. known a~ the Jin-class or Type 09"'~ is expected to 

the un:successlul Xia·class (Type 092) of a single boat built in the earty 1980s.. 

new submarine was photowaphed by the commercial Quic kbird wtellite in late 

and the image is {reefy available on the Googte Earth we b site. 
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commercial 
satellite systems 

you can 
potentially 

identify 
individual 

people 
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The WOfId is watchng because you are watchmg. 

MAPS REPORTS PRESS RELEASE 

Geospatial "Crowdsourcing": 
SUDAN 

Help Stop a Wal' B. fol'e It 
StaIts 
~ row. 5¥;Jl!he penoon to 
PreSident coama. cSt t..pjat~ !tom 
~¥od~eOOthewordm 

TWItter. Lean her .... GtXXje M<4) M(j:€f Cal 

~ southern SUda1. 

Deterring <l Possible \'\·a1' and 
Genocide in Sudan 
~tpe !Tom c..eage cb.'.C"'!eV J)j XlI I 

~ 

'We Cin WItness h near rea-time a"ld p.Jt <i 

Geospatial "Crowdsourcing": 
SUDAN 

Regional Maps: Keep watching this page as more imagelY, repOlts ('ome in 

CapC .... ed121T9r..'010 
Copyr'!TC2O'IO~ 
Cr_~ 

O Abyri 
Copn.!ldI2119J20IO 
Copyr1\jl12010~ 
Cr_~ 

O Goll~'le, 
C~ .... edO,,(J212011 
Copyr91;>010~ 

Cr~Producedby~ 

D _k 
CapClledOl .(J71201' 
C""YI'9'12010~ 
Credll~ 

~ J,," .. 
Caplu'edOl,0012011 

CDJl'l"''ltt20'O~ 
Credotp,.oducedby~ 

D ltwKI~ 
Caj:(u'eodOt.(1712Ot 1 
cop.,..oghI2O'IO~ 
C,edttProxU::edby~ 

o Akon 
CaiXu'eodOlAl7f2011 
Copyrigl12010~ 

O~~ 

o M_~I "'l'O •. north of Abyel 
~ed01f1012011 

Copyrigl"l2010~ 

Credt~ 

O Ke~AfuOilf;e1d 
ClII1\l'edO' Al:21201 1 
Copyr9t2010~ 

Credlt~ 
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Geospatial "Crowdsourcing": 
SUDAN 
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., ~ ~nitar. ___ UNOSAT 
:JIIJJJWJI.,Ii·rn 

DAMAGE ASSESSMENT 
FOR OSH, KYRG YZSTAN __ -,.-~ __ ~_,......#~ __ t._l'01" 

._ ... --­• .. _L"' __ ... __ .<r __ _ ... _---
D --"-­
D_o--

<> _ 'OOr __ 
0 _ -

--"-:=.-:==..-
"-f_,,-., _SN 
~~TM_UC ---
~;..£~-
::::-...=-,. c:::::::~ 

Before: Bell tower in central 
L' 

After: Bell tower collapsed 
Collected ril 8 2009 
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Epilogue:"Fauxtography" is a potential problem! 
But far less so than ground imagery as there are 

multiple satellites from multiple vendors and nations 

([himgo 'ij[ribuul' 
The Palm Beach fbst 

----- . ' Uooing gets tanker redo 
-~.--.~-.~ 

__ ,"_.-.u.. __ c:r Wiretap ~.""'-~..rm ...... J,Ii;s..- ... _ 

-~ ----

revamp ~~ 
passes OilUWI 

Senate ~~i. 
~::.. 1~'"tnJ 

Original Image Un-"Photoshopped" 

I 
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July 2008 Iranian missile launch was "Photoshopped" 

/ 

/ 

/ 

/ / 
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(iJ the OMIOM' August 2, 2006 

Visit To Google Earth Reveals House 
Is On Fire 
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UNOSAT: 
An Alternative 
Career Path for 

Anyone 
Interested in 
Geospatail 
Intelligence 

• UNITARjUNOSAT 
satellite solutions 

sn;. 0. ~ nl9U. UNITAA t..1Ut. ~ .. ol~ ~ ~..t 
apadtifttodtslgnWtd ~~ l4""ol~_~KtJriOH,. In k .... wtt.a 
mandr.ll!!IlI ~~ the ~of~ Unbd...au In ICbiwtng _ rNjot objecriws IIf the 

~·th.ltIsl.oMIt~wir:h~~Ut~dw~oIMo.nb« 
SQI;u III 1M Wds 01 __ mt;bI ~nL diPamKy . .!d peaa alld SHUnty 

I R...dting out to benelic~ 
UNITAl!; ~ ~ nin'"9 10 ~ 8O.ooo~ • ....., ~ ~ _ 200 
c5ff._~J~ ~~lJ«hf--"-"''''~~ 
TKhnoIogy n ... ki ~ _ pnirIg ~ inporQM p.. en tt.s. .nv .... a ~ 
""",bwdUfll..d ___ endI:iIIs.dopt-'iu ~~informMion ~ iII ...toidI 
UftOSAT, dw Oper~ s..;. .... ~ PrognrNne ol UNTTNt. uceh woa 2001 

I It ~ien9in9 minlor. 

UfffTAA mission b tD dIWer ~ tnIirin9 n conduct ~ on ~ 5J1CIImI to ...... 
me apKity cI ~ au.tding _ our DpWIMC&, _ apDmia ~ 1rIw_ ft 
~m~th,;mtPIOft.The~_rlUMOSATis tD c:IwBcIp.ppIied~$ 
And __ UWinqmnab_UH..,-n ..... ~lQtBt-Mlltfram~~ .. tt._oI 
hum..MCUity _ h~,...., ~pr ___ -' ___ ~ aM .. ad..,..... 

. '"-__ ~ _-;.~,~ c::",_·~..:." ~.",-, ,~ ... ~~ i¥",,';';:'" "---<£ .... -r'" to) ,..;,~ "' .... ; .::;';"'+i. __ :_.,.".";..:_-_~:;.:~~,;r:,,,..,! .,:;,.h .. ,.,.,., 

.,. ... .di:;.:;.""':"':;'; :..r-=:r. ",.Ii' r=.:r-:::..::: :ri..--=-:; :::< '-""';;' ,.,~ ~ oS:=:.= L . .. h=:. ='= .= =-_..,."..".;;:';'..-.::. =; ::=...: .... 
~:. ,...""-~ .-r:.-l ".:::r..,.!'u· ... m.,....",-: ""', ,., ...... _-..::,;:. ... l"" ~ ..,.:-..... c"...-•• :.,.,- -;,r~ • .,'", !-:c.,.,;. • ...,; .,., 
. ~,;:L..'" _..::~ __ .+-j • .<+.'-':-"'1;...;....- "';,_~ __ ; ... , ~--,'; .}:;:~ ,;.-"*'>"1 =,<'." -"'~,.._ '1!-:":"-.j ,,--,_i.;._~~ "'-~ 'V:"" "":1~~ 
1".'.'" .-:_::-=. "..J 1:·~ ".::!..~.,,-. __ ,,, ... -;"" ~ h""-.,.,,..l.ir.'''' ~,...,.. ,.,.""\0.," t;.-_=J-= '_'?;'"_:-"";t " .b~' ,. .~ ...... _b ... '! 

~ unitar 
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